Background: A ring implantation in the tricuspid annulus requires many interrupted mattress sutures for correction of tricuspid regurgitation (TR). In this study, tricuspid ring annuloplasty was performed by 2-0 polypropylene continuous suture instead of multiple interrupted 2-0 polyester mattress sutures, and the efficacy of the method was evaluated. Materials and Methods: This study included 20 patients who underwent tricuspid ring annuloplasty by continuous suture between May 2009 and July 2010. Four of the patients had an isolated TR, and the rest had a left-sided cardiac lesion. The concomitant tricuspid annuloplasty was performed after the left-sided heart surgery was completed and a Duran flexible ring prosthesis was used. Results: There was no perioperative mortality or conduction problem. More than a moderate degree of TR was improved to less than a mild degree after the procedure. After the ring annuloplasty, the right atrial volume decreased from 123.7±69.2 mL to 74.5±37.4 mL, and the mean right atrial pressure was lowered from 18.7±12.2 mmHg to 8.9±5.5 mmHg. Conclusion: The continuous "over and over" suture may be a useful procedure for fixing the ring to the annulus and making an intentional annular placation in performing tricuspid ring annuloplasty.
INTRODUCTION
Functional tricuspid valve regurgitation (TR) associated with mitral valve disease has not been considered to be serious because it can be improved after the mitral valve lesion is surgically managed. In patients undergoing mitral valve surgery, an isolated tricuspid valve surgery for remnant or aggravated severe TR usually indicates a poor outcome with high perioperative mortality, poor survival, and no significant improvement in functional capacity [1, 2] .
Tricuspid annuloplasty (TA) without a ring prosthesis has shown a relatively high recurrence rate of TR [3] . Compared with it, ring annuloplasty for functional tricuspid valve regurgitation improved the long-term clinical outcome and decreased the recurrence rate of TR [4, 5] .
Tricuspid ring annuloplasty is usually performed with many interrupted mattress sutures to affix the ring to the annulus.
However, incorrect suturing in the annulus may poorly fix the ring to the annulus and result in uneven plication of the dilated annulus, resulting in remnant TR. With this concern, we 
MATERIALS AND METHODS

1) Patients
2) Surgical procedures
After a median sternotomy, cardiopulmonary bypass was initiated with a standard aortic cannula and two vena cava cannulas. The tricuspid valve repair was performed after the left cardiac procedures were completed. The ring annuloplasty was performed on an arrested heart in 17 patients and on a beating heart in three. For the ring annuloplasty, a Duran ring was used in all patients. Two septal sutures at the anteroseptal and posteroseptal commissures with 2-0 polypropylene were placed and then the suture was passed through the two markers of the ring. The ring was lowered down to the annulus and one arm of each suture was passed along the septal annulus in an over-and-over fashion and they were tied when they met. The other arm of each suture was passed along the anterior and posterior annulus and then tied. In this way, the annulus size was reduced equidistantly (Fig. 1). 
3) Statistical analysis
Continuous values are expressed as the mean±standard deviation and were compared by paired and unpaired t-tests. 1 (5) 10 (50) 8 (40) 1 (5) 6 (30) 2 (10) 3 (15) 2 (10) 1 (5) 4 (21) 12 (63) 
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RESULTS
The surgical data are described in Table 2 . There was no perioperative mortality or any conduction problems. One patient required placement of a permanent pacemaker due to sinus dysfunction. The NYHA class of the patients improved and the grade of TR was reduced to less than mild after the operation. After the ring annuloplasty using the continuous suture technique, perioperative echocardiographic values were significantly improved (Table 3) . At the mean follow-up duration, none has aggravation of the degree of TR or the annular dimension (Table 4) .
DISCUSSION
In an early study, Braunwald et al. [6] suggested that secondary TR resolves after mitral valve replacement (MVR) and a concomitant tricuspid procedure is not needed.
However, nowadays, it is accepted that TR might not im- Association guidelines do not clearly recommend TV repair when TR is less than severe in patients undergoing mitral valve surgery [11] [12] [13] . In general, a more aggressive concomitant tricuspid annuloplasty is recommended at the initial major procedure because the delayed secondary TR and reoperation for residual TR show a poor outcome [14] [15] [16] [17] .
The most common finding of functional TR is an annular dilatation, which subsequently disturbs coaptation of tricuspid leaflets, secondary to the right ventricular dilatation. Several methods such as suture annuloplasty, ring annuloplasty, annuloplasty using tissue materials, and even tricuspid valve replacement have been used for elimination of functional regurgitation. Recent studies have demonstrated that ring annuloplasty is the most effective of the techniques, but 14% of patients with ring annuloplasty had remnant or recurrent TR of 3 to 4＋ [18] . We believe that the early residual regurgitation was related to the suture technique for ring implantation. The usual suture technique for ring implantation is interrupted mattress sutures that are placed along the tricuspid annulus and enable gathering up the annulus, resulting in Kwon-Jae Park, et al Values are presented as mean±standard deviation. Ordinal values are expressed as follows: normal=0, trace=0.5, mild=1, moderate=2, severe=3.
a reduction in annular size [19, 20] . The interrupted sutures cannot always make intentional even plication of the tricuspid annulus. However, when the annular plication is not made with the continuous suture technique, the suture can be released before tying and the annular plication length be redistributed. We concluded that interrupted sutures make it difficult to adjust the annulus size by the areas of the anterior and posterior leaflets but a continuous suture can be easily performed to allow the adjustment of the size to fit the leaflet area. For these reasons, we changed the suture technique.
TR is strongly related to the annulus dimension: TR was seen when the dimension was larger than 34 mm [21] . In our study, the preoperative mean annulus dimension measured by echocardiography was 31.7 mm and even a tricuspid annulus measured 22 mm in diameter showed moderate regurgitation.
Postoperatively, the mean annular dimension was 19.8 mm and all the patients revealed less than mild regurgitation, which even 6 months later was still not aggravated in any of the patients. In addition, the ring annuloplasty improved the postoperative hemodynamic values and did not result in perioperative mortality or conduction problems. These results suggest that the continuous suture technique for tricuspid ring implantation is safe and effective. This study is limited by the small number of patients and short study duration; a report on longer-term surgical outcomes is needed.
CONCLUSION
Various methods of tricuspid annuloplasty have been used to manage TR. To obtain better outcomes, a ring prosthesis should be used when tricuspid annuloplasty is performed.
Instead of the interrupted mattress suture technique using many sutures, a continuous suture technique for the ring implantation in tricuspid annulus is associated with reasonable postoperative clinical outcomes. Therefore, this method is thought to be a useful way of performing tricuspid ring annuloplasty.
